Vol.  XI 


No.  2 


APRIL,  1895. 


Journal 

of  THE 

New-York 

Microscopical  Society 


EDITED  BY 

Rev.  J.  L.  ZABRISKIE, 

28  Regent  Place,  Flatbtjsh  Station,  Brooklyn,  N.  Y. 


CO  N  T  E  N  TS. 


PAGE. 


I.  Notes  on  the  Seventeen -year  Cicada. 

By  E.  G.  Love  (Plate  49) .  37 

II.  Yasicola  Annulata,  sp.  nov.  By  Dr. 

Alfred  C.  Stokes  (Illustrated). .  47  i 


PAGE. 

III.  A  New  Diatom  from  the  California  Fos¬ 


sil  Deposits.  By  William  A.  Terry.  52 

IV.  Proceedings .  53 

V.  .Publications  Received .  60 


2\iuu-\lcivU : 

PUBLISHED  FOR  THE  SOCIETY, 


QUARTERLY. 


Press  of  DOUGLAS  TAYLOR  &  CO. 
No.  8  Warren  Street. 

1895. 


[Entered  at  the  Post-Office  at  New-York  as  second-class  matter.] 


New-York 

Microscopical  Society. 

OFFICERS  FOR  THE  YEAR  1895. 

President,  -  -  -  -  -  -  -  -  -  ,  Edward  G.  Love. 

Vice-President,  -  -  -  -  -  '  -  -  _  ..  -  Frank  D.  Skeel. 

Treasurer,  -  -  -  -  -  -  -  -  -  James  Walker. 

Recording  Secretary,  -  .  -  -  -  -  -  -  George  E.  Ashby. 

Corresponding  Secretary,  -  -  -  -  -  -  _  -  J.  L.  Zabriskie. 

Committee  oil  Admissions. 

Henry  C.  Bennett,  George  H.  Blake,  Thomas  S.  Nediiam,  Frederick  Kato,  W.  J.  Lloyd. 

Committee  on  Publications. 

J.  L.  Zabriskie,  Frank  D.  Skeel,  George  W.  Kosmak,  Edward  G.  Love. 

Regular  Meetings  on  the  first  and  third  Fridays  of  each  month,  from  October  to  June,  inclusive, 
at  8  P.  M.,  at  No.  64  Madison  Avenue,  New-York  City. 

JGURJSrOAU 

— OF  THE — 

NEW-YORK  MICROSCOPICAL  SOCIETY 

CONTAINING  ITS  TRANSACTIONS  AND  PROCEEDINGS. 


PUBLISHED  QUARTERLY. 


All  communications  for  the  JOURNAL,  all  subscriptions,  and  all  exchanges,  should  be  addressed 
to  the  editor.  Rev.  J.  L.  Zabriskie,  28  Regent  Place,  Flatbush  Station,  Brooklyn,  N.  Y. 

Terms  of  Subscription: — In  the  United  States,  Canada  and  Mexico,  One  Dollar  per  annum, 
beginning  with  the  January  number.  In  other  countries,  One  Dollar  and  Twenty-five  Cents  per 
annum. 


F.  W.  DEYOE  &  CO., 


(ESTABLISHED  IN  1852.) 


Fulton  Street,  corner  of  William  Street, 


NEW  YORK. 


OF  ALL  KINDS, 


FINE  BRUSHES,  MATHEMATICAL  INSTRUMENTS, 

COLORS,  VARNISHES. 


WELLCOME  INSTITUTE 
LIBRARY 

Coll 

WelMOmec 

Coll. 

No. 

JOURN.  N.  Y.  MIC.  SOC.  April,  1895. 


PLATE  49. 


Lltliotype  Printing  Co.,  Ill  Nassau  St.,  N.  Y. 


STRIDULATING  ORGAN  OF  THE  CICADA. 


JOURNAL 

OF  THE 

New-York  Microscopical  Society. 


Vol.  XI.  APRIL,  1895.  No.  2. 


NOTES  ON  THE  SEVENTEEN-YEAR  CICADA, 
CICADA  SEPTENDECIM. 

BY  E.  G.  LOVE. 

{Read  October  5th,  1894.) 

The  year  1894  offered  another  opportunity  for  the  study  of 
those  remarkable  insects  which,  appearing  once  in  seventeen 
years,  make  our  woods  resound  for  a  brief  time  with  their  dis¬ 
cordant  din. 

The  peculiar  life  history  of  these  insects  has  invested  them 
with  a  special  interest  for  many  besides  entomologists. 

Briefly  stated,  this  history  begins  when  the  young  larvae, 
just  hatched,  fall  to  the  ground  from  the  twigs  in  which  the 
eggs  were  deposited,  and  burrow  down  until  they  reach  the 
roots  from  which  they  mainly  draw  their  subsistence  during 
their  larval  period  of  seventeen  years.  At  the  end  of  this 
period  they  find  their  way  to  the  surface  and  emerge  as  perfect 

Explanation  of  Plate  49. 

Fig.  i. — The  seventeen-year  Cicada,  Cicada  septendecim.  Male.  About  natural  size. 

Fig.  2. — Cicada  pruinosa.  Male.  Wings  and  legs  removed  to  show  the  valves  and  the 
position  of  the  drum.  Xi.6. 

Fig.  3. — Cicada  septendecim.  Male.  Wings  removed,  showing  drum.  X  1.6. 

Fig.  4. — End  view  of  first  abdominal  segment  of  Cicada  septendecim ,  showing  drums, 
muscles,  and  auxiliary  membranes,  x  3.2. 

Fig.  5. — Under  side  of  body  of  C.  septendecim.  Male.  Showing  valves,  xi-45- 

Fig.  6. — End  view  of  first  abdominal  segment  of  C.  pruinosa ,  showing  muscles,  auxiliary 
membranes,  and  on  the  left  the  chitinous  extension  covering  the  drum.  X  2.5. 

Fig.  7. — Abdomen  of  C.  septendecim  from  above,  showing  drums.  X  1.6. 

Fig.  8. — Under  side  of  body  of  C.  pruinosa,  showing  valves.  X  1.7. 

Fig.  9. — Abdomen  of  C.  septendecim.  Side  view,  showing  drum,  x  1.75. 
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insects.  After  mating  the  males  soon  die,  and  the  females 
begin  depositing  their  eggs  in  the  tender  twigs  of  the  trees 
about  them  ;  and  the  history  of  another  generation  begins. 

It  is  not  my  purpose  to  follow  this  life  history  in  detail, 
which  is  doubless  more  or  less  familiar  to  most  persons,  but 
to  call  attention  to  some  points  of  especial  interest  in  the 
structure  and  habits  of  these  insects,  based  upon  observations 
made  for  the  most  part  at  Baychester,  N.  Y.,  and  upon  the  . 
examination  of  specimens  collected  there  and  on  Staten 
Island. 

Happily  the  sins  which  have  been  laid  to  the  charge  of  the 
seventeen-year  cicada  are  more  imaginary  than  real.  There 
is  in  the  popular  mind  an  unfortunate  confusion  of  this  insect 
with  the  grasshopper,  which  is  commonly  called  a  locust,  and 
which  in  many  cases  deserves  all  the  hard  things  which  have 
been  said  of  him. 

The  impression  that  the  seventeen-year  cicada  is  injurious 
to  vegetation  is  entirely  unfounded  except  so  far  as  the  ovi¬ 
positing  of  the  female  may  in  certain  cases  injure  the  young 
twigs  of  trees  in  which  the  eggs  are  deposited.  If  I  may  ex¬ 
press  an  opinion  based  upon  my  own  observation,  even  this 
injury  is  greatly  exaggerated.  Only  the  most  tender  twigs, 
and  these  only  on  certain  trees,  appear  to  suffer  the  slightest 
inconvenience.  Twigs  which  had  been  injured  from  this  cause 
were  the  rare  exception ;  and  this  applies  to  a  large  variety  of 
trees  in  which  the  eggs  had  been  deposited.  The  tree  some¬ 
times  retaliated  by  growing  about  the  incisions  so  rapidly  as 
to  entomb,  or  very  nearly  entomb,  the  young  cicadas.  As  to 
the  destruction  of  vegetation  by  the  feeding  of  these  insects, 

I  doubt  very  much  whether  they  eat  anything  during  their 
short  imago  period.  Careful  observation  failed  to  detect  any 
of  them  feeding,  or  to  show  any  signs  of  their  having  done  so. 

The  examination  of  a  large  number  of  males  did  not  show  in 
a  single  instance  any  indication  that  the  insect  had  taken 
food.  Indeed,  as  a  rule,  the  abdomen  of  the  male  was  entirely 
empty.  Such  was  not  the  case  with  the  female,  however,  as 
she  had  the  work  of  ovipositing,  although  I  think  the  obser¬ 
vation  in  regard  to  their  feeding  applies  to  both  sexes. 
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When  the  males  and  females  were  thrown  indiscriminately 
into  a  bottle  of  alcohol,  it  was  noticed  that  a  perfect  gravity 
separation  of  the  sexes  was  effected,  the  females  invariably 
sinking  and  the  males  floating. 

An  attempt  was  made  to  raise  the  young  larvae  by  collecting 
the  twigs  containing  the  eggs  soon  after  they  were  deposited 
and  placing  them  in  a  moist  atmosphere  to  prevent  the  drying 
up  of  the  twigs.  This  was  only  partially  successful,  however, 
comparatively  few  larvae  being  obtained  in  this  way.  Abetter 
plan  is  to  leave  the  twigs  on  the  tree  until  about  the  time  for 
the  hatching  of  the  eggs. 

The  stridulating  organ  of  the  Cicada. — One  of  the  most  inter¬ 
esting  parts  of  the  anatomy  of  the  cicada  is  the  stridulating 
organ,  or  “musical  apparatus,”  which,  as  is  generally  known, 
is  possessed  by  the  male  only.  It  consists  of  two  so-called 
drums,  of  rather  peculiar  construction,  and  a  pair  of  large 
muscles.  With  these  must  be  included  certain  other  mem¬ 
branous  structures,  which  having  no  p^irt  in  the  production  of 
the  sound  are  important  adjuncts  in  strengthening  and  modi¬ 
fying  it.  The  latter  membranes  are  often  mistaken  for  the 
sound-producing  organ  itself. 

The  drums  are  situated  in  small  cavities,  one  on  either 
side  of  the  first  abdominal  segment,  and  in  the  seventeen-year 
cicada  are  entirely  exposed  except  for  the  covering  afforded 
by  the  wings  when  the  insect  is  in  repose.  The  same  is  true 
of  the  thirteen-year  cicada  (C.  tredecim ),  which  structurally 
is  the  same  species.  Plate  49,  fig.  1,  shows  the  male  of  the 
seventeen-year  cicada,  while  fig.  3  gives  a  side  view  of  the 
same  insect  with  wings  removed,  showing  the  position  of  the 
drum. 

In  other  species  of  the  cicada,  the  drums  are  also  situated 
on  the  sides  of  the  first  abdominal  segment,  but  instead  of 
being  exposed  are  permanently  covered  above  and  on  the 
sides  by  the  chitinous  shell  of  the  body,  which  is  expanded 
into  plates  immediately  over  the  drums,  thus  concealing  them. 
This  is  shown  in  fig.  2,  which  is  a  side  view  of  our  large  cicada, 
C.  pruinosa ,  with  wings  and  legs  removed.  The  lower  edges  of 
these  plates  meet  the  outer  edges  of  two  abdominal  valves 
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which  extend  from  one-third  to  one-half  the  length  of  the  ab¬ 
domen,  as  shown  in  fig.  8.  In  the  seventeen-year  cicada 
these  valves  are  very  short,  extending  only  about  one-fifth  the 
length  of  the  abdomen,  as  shown  in  fig.  5.  The  function  of 
these  valves  is  to  protect  the  delicate  membranous  structures 
already  mentioned,  and  also  to  modify  the  strength  of  the 
sound  produced  by  the  drums,  much  after  the  fashion  of  the 
swell  of  an  organ. 

In  appearance  the  drum  of  the  seventeen-year  cicada  resem¬ 
bles  one  of  the  valves  of  the  common  round  or  hard-shell 
clam,  with  the  convex  surface  turned  outward ;  and  it  is  so 
placed  that  what  corresponds  with  the  hinge  of  the  shell  is 
towards  the  insect’s  head.  It  consists  of  a  rather  thick  mem¬ 
brane  thrown  into  about  a  dozen  folds  or  corrugations,  which 
are  deeper  towards  the  sides  than  in  the  middle  of  the  drum. 
The  outer  part  of  each  fold  is  considerably  thickened,  which 
gives  to  the  drum  the  appearance  of  strongly  marked  lines 
running  from  side  to  side,  and  which  renders  it  stiff  and 
elastic.  This  is  shown  in  figs.  7  and  9,  which  represent  dif¬ 
ferent  views  of  the  drum  of  this  species.  The  same  is  practi¬ 
cally  the  appearance  and  structure  of  the  drum  in  other 
species  of  the  cicada  besides  C.  septendecim. 

If  the  abdomen  is  separated  from  the  thorax  a  pair  of  large 
muscles  will  be  seen  in  the  first  abdominal  segment.  These 
muscles  start  from  the  same  point  on  the  lower  side  of  the  ab¬ 
domen,  and  extend  outward  in  either  direction  towards  the 
drums  and  to  which  they  are  attached,  giving  the  appearance 
of  the  letter  V.  These  muscles  are  shown  in  figs.  4  and  6, 
the  former  being  that  of  the  seventeen-year  cicada,  and  the 
latter  that  of  pruinosa.  The  upper  ends  of  these  muscles  are 
shown  as  partly  detached  from  the  drum  membrane,  which  is 
owing  to  the  fact  that  the  photographs  were  made  from  alco¬ 
holic  specimens  in  which  more  or  less  contraction  is  always 
found.  Fig.  6  also  shows  on  the  left-hand  side  the  chitinous 
covering  of  the  drum  which  has  been  cut  away  on  the  right- 
hand  side. 

In  producing  the  sound  the  cicada  contracts  these  muscles, 
thus  drawing  in  the  corrugated  membranes  of  the  drums, 
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which  by  their  own  elasticity  return  to  their  original  position 
when  the  muscles  are  relaxed.  By  these  contractions  and 
relaxations,  following  each  other  in  very  rapid  succession,  the 
well-known  “song”  of  the  cicada  is  produced. 

A  homely  illustration  of  the  action  of  this  organ  in  produc¬ 
ing  sound  is  to  be  found  in  supposing  the  drum  to  be  the  bot¬ 
tom  of  a  tin  pan  which  is  somewhat  bulged.  By  pressing 
upon  the  convex  bottom  the  metal  surface  is  forced  in,  pro¬ 
ducing  a  harsh  sound,  which  is  repeated  when  the  pressure  is 
removed,  and  the  bottom  assumes  its  original  form. 

In  the  seventeen-year  cicada  there  are  two  pairs  of  translu¬ 
cent  membranes  connected  with  the  stridulating  organ.  One 
pair  is  situated  immediately  under  the  abdominal  valves  and 
may  be  readily  seen  when  the  valves  are  raised.  These  mem¬ 
branes  are  irregularly  elliptical  in  form,  the  larger  axis  being 
at  right  angles  to  the  length  of  the  body,  and  their  surfaces 
nearly  parallel  with  it.  Their  anterior  edges  are  attached  to 
the  thorax,  and  their  posterior  edges  to  the  abdomen,  the  two 
being  separated  in  the  middle  by  a  little  spur  or  projection 
from  the  thorax,  while  small  extensions  of  these  membranes 
on  the  sides  of  the  body  connect  the  thorax  with  the  horny 
rings  or  frames  holding  the  drums.  When  the  thorax  is  sep¬ 
arated  from  the  abdomen  these  membranes  are  of  course 
torn. 

If  the  cavity  under  the  valves  is  further  examined  a  second 
pair  of  membranes  will  be  found  which  are  permanently  fixed 
in  the  first  abdominal  segment,  their  lower  edges  being 
attached  to  the  under  side  of  the  abdomen.  In  form  they  re¬ 
semble  those  already  mentioned,  but  their  surfaces  are  nearly 
at  right  angles  to  the  length  of  the  body.  These  membranes 
are  shown  in  the  lower  part  of  fig.  4. 

In  our  common  cicadas  the  membranes  just  described  will 
be  found  practically  the  same  as  in  the  seventeen-year  species. 
In  C.  pruinosa  the  cavity  under  the  valves  is  much  larger, 
however,  than  in  the  seventeen-year  species,  and  hence  the 
valves  are  much  larger,  as  is  seen  in  fig.  8.  The  posterior 
edge  of  the  cavity  consists  of  a  stout  horny  frame  somewhat 
resembling  the  letter  W,  with  the  lower  parts  of  the  letter 
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very  much  widened.  F he  membranes  connecting  the  thorax 
and  abdomen  are  less  prominent  than  in  the  seventeen-vear 
cicada,  ami  those  fixed  in  the  first  abdominal  segment  are  set 
at  an  angle  of  about  45°  with  the  length  of  the  body,  thus 
bringing  them  more  prominently  into  view  when  the  valves 
are  raised  I'he  latter  when  dry  become  somewhat  iridescent, 
and  it  is  these  that  are  sometimes  erroneously  referred  to  as 
t'ar  sound  producing  organ. 

I'he  function  of  these  membranes  in  the  cicada  is  primarily 
to  furnish  a  continuous  covering  for  the  internal  organs  of  the 
body,  and  in  the  case  of  those  joining  the  thorax  and  ab¬ 
domen  also  to  allow  the  free  motion  of  these  parts.  The 
membranes  \v\  -  the  abdomen  are  undoubtedly  intended 

to  play  the  part  of  sounding  boards,  intensifying  the  vibra¬ 
tions  produced  by  the  drums;  and  the  same  may  possible  be 
true  of  the  other  membranes  mentioned,  especially  in  the 
case  of  the  seventeen-year  cicada.  That  they  .ire  not  sound- 
producing  organs  is  evident  from  the  fact  that  they  can  be 
punctured  without  interfering  with  the  insect's  stridulating 
power;  and.,  moreover,  there  does  not  appear  to  be  any  means 
of  producing  their  vibration  independently  of  the  drums. 

Tke  CicaJif  — A  number  of  specimens,  mostly  males, 

were  found  which  hail  been  attacked  by  the  fungus,  Jfasso- 
y.'Vu;  e;bm;7m;.  This  fungus  was  first  noticed,  we  believe,  by 
the  late  Or.  Joseph  1  eidy,  who  in  1851  found  from  1:  to  20 
specimens  of  id  xv.\vc\;V.7v;  “which  though  living  had  the 
posterior  third  of  the  abdominal  contents  converted  into  a  drv 
powdery,  ochreous  yellow,  compact  mass  of  sporuloid  bodies.” 
Or  1  eidv  also  described  and  figured  the  fungus  itself.  This 
fungus  was  also  described  by  Prof.  Peek  in  1 S70,  who  gave  it 
the  name  it  now  bears. 

In  the  specimens  which  l  found  the  entire  abdominal 
cavity  was  tilled  with  a  mass  of  spores,  and  the  insects  were 
still  alive  and  able  to  “sing,”  although  they  were  rather 
inactive  l  did  not  find  any  portion  of  the  fungus  itself. 

Cm.:.;’.;  ff.y.  I'hose  interested  in  the  life  history  of  the 
seventet  .  cicada  are  familiar  with  the  so-called  huts, 
ohimuevs,  or  turrets  which  these  insects  sometimes  construct 
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on  emerging  from  the  ground,  I  heso  huts  have  been  known 
for  a  great  many  years,  and  have  formed  the  subject,  for  con 
siderable  speculation  as  to  why  and  under  what  e. reerr. stance*, 
the  insects  build  them;  but  no  theory  has  as  yet  been  goner 
ally  accepted  as  entirely  satisfactory. 

If  it  were  possible  to  make  a  careful  study  of  these  ;  vs 
during  successive  years,  we  should  doubtless  am ve  at  some 
solution  of  this  problem  in  insect  architecture;  but  toe  fact 
that  we  find  them  in  the  same  locality  only  after  long  recur 
ring  intervals,  and  then  very  likely  under  different  climatic 
conditions,  renders  a  satisfactory  explanation  difficult  It  is 
not  impossible  that  our  ordinary  cicadas,  under  certain  con 
ditions,  construct  these  huts,  although  I  have  never  seen  any 
If  such  was  the  case  they  would  be  so  scattered  as  eas. , y  to 
escape  notice. 

The  cicada  huts  are  merely  extensions  of  the  tunnels  by 
which  the  insects  arrive  at  the  surface  of  the  ground,  'i  hey 
are  composed  of  earth,  and  in  this  locality  are  x-uady  aoout 
an  inch  in  diameter  and  from  one  to  four  inches  n  height 
They  are  found  both  in  wet  and  in  dry  places,  or.  low  and  on 
high  ground,  singly  and  in  colonies  of  many  thousands.  One 
hut,  even  in  a  da  p  o  ',  may  be  surrounded  by  a  dozen  holes 
from  which  the  insects  emerge  without  making  any  ;  .ts;  and 
often  where  we  might  expect  to  find  them  they  are  ne  ver  seen 
It.  is  this  peculiarity  in  the  location  of  the  h  ;ts  which  makes 
it  difficult  to  account  for  them.  If  they  were  found  only  :n 
wet  places,  liable  to  overflow,  and  if  every  insect  emerging  .. a 
such  a  locality  constructed  a  hut  we  might  safe.y  cone!  de 
that  they  were  built  for  the  purpose  of  providing  a  moderately 
dry  place  in  which  to  undergo  the  final  transformation,  hr. 
fortunately  the  exceptions  in  this  case  are  far  too  numerous  to 
prove  the  rule. 

It  has  been  frequently  asserted  that  the  cicada,  in  con¬ 
structing  its  hut  and  the  tunnel  below  it,  uses  a  waterproof 
cement,”  which  is  secreted  by  the  insect  and  with  which  the 
walls  of  the  structures  are  impregnated,  in  order  to  ex  cl  .de 
moisture  as  much  as  possible.  While  J  have  not  sufficient  ex¬ 
perimental  data  at  hand  to  disprove  this  assertion  1  am  very 
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much  in  doubt  as  to  its  correctness.  I  have  not  been  able  to 
discover  anything  in  these  structures  which  even  remotely 
answered  this  description,  and  it  is  evident  that  the  compres¬ 
sion  of  the  earthy  particles  on  the  walls  of  the  tunnel  by  the 
body  of  the  insect  would  render  such  surfaces  somewhat  more 
impervious  to  water  for  a  time  than  the  surrounding  soil.  If 
the  cicada  is  a  waterproofing  insect,  the  glands  which  secrete 
this  cement  have  been  or  would  be  a  very  interesting  study. 

It  has  been  stated  that  these  huts  are  generally  closed  at 
the  top  and  have  an  opening  at  the  surface  of  the  ground,  and 
that  the  insect  finally  emerges  through  this  opening.  This 
statement  was  made  by  Mr.  S.  S.  Rathvon  in  the  American 
Entomologist ,  and  has  been  frequently  quoted  by  other  writers. 
After  an  examination  of  many  of  these  structures  obtained  in 
this  locality,  I  have  failed  to  discover  any  which  corroborate 
this  statement.  When  the  hut  is  built  it  appears,  in  the  ma¬ 
jority  of  cases,  to  be  entirely  closed,  and  when  the  insect 
emerges  it  does  so  through  an  opening  made  in  the  top  of  the 
hut,  and  not  through  one  at  the  surface  of  the  ground. 
Occasionally  they  are  found  as  mere  extensions  of  the  tunnel 
without  having  been  closed  at  the  top  at  any  time;  and  again 
they  are  scarcely  more  than  little  mounds.  It  seems  very 
probable  that  the  length  of  time  it  is  to  be  inhabited,  and  its 
situation  in  an  exposed  or  protected  place  may  determine 
somewhat  the  nature  of  the  structure  built. 

One  explanation  which  has  been  offered  by  Prof.  Riley  to 
account  for  this  hut-building  is  that  it  was  first  effected  by  the 
cicada  in  low  and  wet  ground  to  provide  a  sufficiently  dry 
abode  until  the  time  arrived  for  the  change  to  the  imago;  and 
that  these  cicadas  having  been  transported  to  high  ground 
the  tendency  to  hut-building  showed  itself  in  succeeding  gen¬ 
erations;  or  in  other  words  that  the  trait  was  hereditary. 

Another  possible  explanation  that  has  been  suggested  is 
that  under  the  influence  of  unusual  heat  the  larvae  come  to  the 
surface  before  the  proper  time  for  their  final  transformation, 
and  construct  these  huts  as  a  protection  against  too  great 
heat  and  possible  enemies.  Mr.  B.  Lander,  who  offers  this 
explanation,  bases  his  conclusions  upon  the  condition  of  things 


1  ^9 5 -  ]  NEW-YORK  MICROSCOPICAL  SOCIETY.  4-5 

which  he  found  to  exist  in  certain  sections  near  Nyack,  N.  Y. 
In  one  locality  mentioned  the  huts  were  very  numerous  in  the 
shallow  soil  of  the  high  ground,  but  “  gradually  disappeared 
as  the  ground  dipped  to  a  deep  gully  ”  having  greater  depth 
of  soil,  and  from  which  the  cicadas  emerged  in  large  numbers 
somewhat  later,  but  without  building  any  huts.  Moreover, 
the  month  of  April  was  phenomenally  hot,  and  this  unusual 
heat  he  supposes  to  have  stirred  to  early  activity  the  larvae 
in  the  more  shallow  soil  without  affecting  those  lying  at  greater 
depth.  While  this  theory  may  account  for  the  condition  of 
things  found  to  exist  in  the  Nyack  region,  it  does  not  appear 
to  be  entirely  adequate,  since  the  huts  are  sometimes  found  in 
places  in  which  the  soil  is  of  great  depth,  and  which  are  not 
especially  exposed.  Such  was  the  case  at  Baychester,  where 
only  a  few  huts  were  found  and  these  in  deep  soil  and  so  well 
protected  that  it  was  only  after  considerable  search  that  they 
were  discovered. 

In  the  order  of  hemipterous  insects  there  is  no  quiescent 
period  in  which  the  larva  passes  through  its  pupal  changes, 
and  possibly  these  changes  in  the  cicada  may  be  in  progress 
during  a  portion  of  the  time  it  is  making  its  way  to  the  surface. 
However  this  may  be  the  insect,  at  the  expiration  of  the  sev¬ 
enteen  years,  is  prompted  by  a  natural  instinct  to  seek  the 
surface  to  pass  the  final  period  of  its  life.  In  this  it  is  prob¬ 
ably  influenced  to  some  extent  by  external  atmospheric  con¬ 
ditions.  It  is  hardly  possible,  however,  that  the  larva  possesses 
any  instinct  enabling  it  to  determine  the  distance  to  be  traveled 
in  its  upward  journey,  nor  the  time  required  to  accomplish 
this.  Were  such  the  case  we  probably  should  never  see  the 
cicada  huts. 

The  time  required  for  the  larvae  to  reach  the  surface  would 
depend  upon  the  depth  from  which  they  started,  the  nature  of 
the  soil  to  be  tunneled,  whether  hard  and  compact  or  loose, 
and  upon  the  directness  of  the  line  followed  in  their  excava¬ 
tions.  In  any  case  some  of  the  larvae  would  miscalculate  the 
time  required,  and  reach  the  surface  before  they  were  pre¬ 
pared  to  assume  the  imago  condition,  and  this  number  would 
be  greater  when  the  conditions  united  to  favor  a  short  passage. 
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Even  in  protected  localities,  where  the  soil  was  deep,  larvse 
lying  nearer  the  surface  would  be  more  likely  to  emerge  before 
their  pupal  changes  were  complete  than  those  lying  at  greater 
depth. 

Thus  it  is  that  the  insects  sometimes  find  themselves  ex¬ 
posed  to  the  upper  air  before  the  proper  time  for  their  final 
transformation,  and  are  compelled  to  seek  some  temporary 
shelter.  This  is  often  found  under  sticks  or  stones  which  may 
be  near,  but  more  frequently  they  construct  the  huts  as  ex¬ 
tensions  of  the  tunnels. 
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AN  UNDESCRIBED  VASICOLA  WITH  AN  INTER¬ 
ESTING  HABIT. 

BY  DR.  ALFRED  C.  STOKES, 

Corresponding-  Member  of  the  Society. 

(Read  March  13th,  iSgj.) 

In  the  autumn  of  last  year  (1894),  one  of  my  correspond¬ 
ents  sent  me  a  gathering  of  filamentous  Algae,  and  of  other 
microscopic  objects  from  the  brackish  water  of  Coney  Island, 
N.  Y.  This  water  stood  on  my  table  through  the  winter, 
being  protected  from  evaporation,  and  so  well  protected  that 
it  was  unnecessary  to  add  any  fresh  water  to  the  vessel,  except 
the  few  drops  needed  to  wash  the  objects  from  the  slide  back 
into  the  original  receptacle.  In  the  presence  of  light  and 
warmth,  and  probably  in  the  absence  of  those  officious  atten¬ 
tions  on  my  part  which  might  easily  become  distressing  to  the 
delicate  creatures  within  the  vessel,  the  gatheringhas  thrived; 
generations  of  animals  have  come  and  gone;  several  forms  new 
to  science  have  been  observed  and  put  on  record,  while  still 
others  remain  to  be  worked  out  and  reported.  It  is  to  one  of 
the  last,  an  undescribed  species  of  Vasicola ,  that  I  wish  to 
devote  this  paper. 

Up  to  the  present  time  but  one  member  of  the  genus  has 
been  known.  This  is  Vasicola  ciliata,  discovered  by  J.  G.  Tatem 
in  England,  and  described  by  him  in  “  The  Monthly  Microscop¬ 
ical  Journal ”  (I.,  1869,  p.  117),  the  type  having  been  taken 
in  fresh  water.  Our  American  species  is  therefore  the  only 
one  known  to  have  a  brackish-water  ora  marine  habitat.  The 
following  may  be  taken  as  its  description: 

Vasicola  annulata ,  sp.  nov. — Body  of  enclosed  animalcule 
elongate-ovate  or  subcylindrical,  less  than  four  times  as  long 
as  broad,  soft,  flexible,  and  contractile,  often  taking  the  form 
of  that  part  of  the  lorica  in  which  it  may  be ;  posterior 
extremity  rounded,  frequently  vesicular,  often  somewhat 
inflated  and  changeable  in  shape,  especially  when  the  animal¬ 
cule  has  left  the  lorica  and  has  become  free-swimming;  anterior 
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VASICOLA 
ANNULATA, 
SP.  NOV.  x  450. 


margin  truncate,  slightly  constricted  immediately  beneath  the 
thickened  peristome  border ;  oral  aperture  antero- 
terminal,  its  margin  ciliated;  cuticular  cilia  fine, 
arranged  in  parallel,  equatorial  series,  those 
beneath  the  peristome  border  finer  and  more 
numerous  than  those  of  the  general  body-surface  ; 
peristoma]  cilia  long  and  fine;  contractile  vesicle 
single,  in  the  posterior  body-half,  near  one  lateral 
border;  nucleus  spherical  and  subcentrally  located  ; 
anal  aperture  antero-lateral,  opening  behind  the 
peristome  border.  Lorica  elongate-subcylindri- 
cal,  usually  curved,  hyaline,  annulate,  the  annula- 
tions  less  numerous  and  conspicuous,  usually 
entirely  absent,  anteriorly;  frontal  border  trun¬ 
cate,  the  margin  not  or  but  slightly  everted ; 
posterior  region  often  somewhat  inflated,  taper¬ 
ing  thence  to  the  obtusely  pointed  posterior  ex¬ 
tremity,  or  not  inflated  but  tapering  to  the  truncate  posterior 
extremity.  Length  of  extended  animalcule  about  1/450  inch; 
height  of  lorica  not  rarely  reaching  1/175  inch.  Hab. — 
Brackish  water  from  Coney  Island,  N.  Y..  Collected  by  Mr. 
H.  C.  Wells,  Short  Hills,  N.  J. 

It  is  especially  to  the  Infusorian’s  method  of  engulfing  its 
food,  and  to  the  change  undergone  by  the  endoplasm  on  con¬ 
tact  with  water,  that  I  want  to  ask  attention. 

It  was  my  learned  friend,  Dr.  G.  C.  Wallich,  Hon.  F.R.  M.S., 
etc.,  etc.,  of  London,  who  first  suggested  that  the  ectosarc 
of  the  naked  Rhizopoda,  as  well  as  the  ectosarc  of  the  pseudo¬ 
podia  belonging  to  the  shell-bearing  forms,  is  produced  simply 
by  a  coagulation  of  the  protoplasm  of  the  body  mass,  the 
endoplasm  of  which  belongs  to  the  kind  capable  of  undergoing 
this  change  on  contact  with  water,  as  all  varieties  of  proto¬ 
plasm  do  not.  Certain  low  forms  of  Infusoria  which  are 
scarcely  distinguishable  from  the  naked  Rhizopoda,  or  would 
not  be  distinguishable  except  for  the  presence  of  a  flagellum 
often  produced  by  the  great  elongation  of  a  pseudopodium, 
possess  protoplasm  of  the  coagulable  kind,  so  that,  as  with 
the  Rhizopoda,  when  the  pseudopodium  is  withdrawn,  its 
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ectosarc  disappears,  having  been  dissolved,  or  made  diffluent 
upon  contact  with  the  more  fluid  endosarc.  The  ectosarc  is 
nowhere  more  than  a  temporary  membramform  covering, 
produced  solely  by  the  thickening  of  that  part  of  the  proto¬ 
plasm  at  the  moment  when  the  water  touches  it,  and  destined 
to  become  endoplasm  again  after  its  withdrawal  into  the  body. 
The  change  of  endoplasm  into  ectoplasm  takes  place  immedi¬ 
ately;- the  change  of  ectosarc  into  endosarc  is  usually  as  rapid, 
yet  it  not  rarely  happens  that  a  trace  of  this  thickened  invest¬ 
ment  remains  momentarily  visible  after  the  return  of  the 
pseudopodium  into  the  body  of  the  Rhizopod.  It  is  not  often, 
however,  that  we  have  the  opportunity  to  see  the  production 
of  a  membraniform  ectosarc  in  an  Infusorian  so  high  in  the 
scale  as  the  Heterotrichous  Vasicola.  All  such  formations  are 
commonly  confined  to  those  forms  not  higher  than  the  Rhizo- 
mastigidse.  Yet  with  the  Infusorium  which  I  have  named 
Vasicola  annulata ,  we  have  a  brilliant  example  of  it. 

The  oral  aperture  opens  directly  into  the  body-endoplasm 
without  the  intervention  of  a  distinct  pharyngeal  passage, 
although  the  food-masses  usually  take  a  certain,  invariable 
course  in  their  descent,  and  at  times  a  narrow  tract  is  rather 
conspicuously  visible  leading  from  the  oral  region  into  the 
protoplasm  toward  the  body-centre.  But  the  oral  aperture  is 
permanently  open,  except  perhaps  during  the  contracted 
condition  of  the  animalcule.  This  arrangement  brings  the 
superior  surface  of  the  body-endoplasm  immediately  beneath 
this  orifice,  the  height  of  the  peristome  border  being  the  dis¬ 
tance  between  them.  The  protoplasm  is  therefore  continu¬ 
ously  in  contact  with  the  water,  and  being  of  the  coagulable 
variety,  the  surface  presents  the  aspect  of  a  doubly  contoured 
membrane.  It  is  nothing  more  nor  less  than  a  layer  of  ecto¬ 
sarc,  in  every  way  comparable  with  the  membraniform  cover¬ 
ing  of  an  A?noeba  or  of  the  pseudopodia  of  a  Difflugia.  This 
pseudo-membrane  is  always  present  across  the  front  when  the 
animcalcule  is  contracted,  or  when  it  is  extended  but  not 
taking  food. 

The  food  particles  swept  into  the  oral  aperture  by  the 
ciliary  currents,  are  received  upon  the  ectosarc-like  partition, 
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and  as  the  minute  bodies  accumulate,  the  pseudo-membrane 
becomes  distended,  and  projects  downward  and  inward  more 
and  more  as  it  becomes  pocket-like,  and  continues  to  enlarge 
as  the  food  mass  increases  in  size,  until  finally  the  burden 
seems  to  become  too  great  for  the  adhesions  of  the  sac  thus 
formed,  when  the  whole  falls  away,  the  endoplasm  closing  in 
front  of  the  mass  and  there  immediately  re-forming  as  a  mem¬ 
branous  partition  beneath  the  oral  aperture,  having  .given 
some  of  its  substance  to  surround  the  food  mass,  which,  en¬ 
tirely  enclosed  in  a  doubly  contoured  ectosarc  sac,  descends 
into  the  body.  Once  arrived  within  the  endoplasm,  the  ecto- 
sarc-like  investment  may,  and  usually  does,  immediately  melt 
away  and  become  invisible,  although  this  is  not  the  invariable 
event.  It  may  remain  for  some  time,  and  continue  visible  as 
a  doubly  contoured  membrane  about  the  mass.  No  occur¬ 
rence  quite  parallel  to  this  comparative  permanence  of  the 
coagulated  protoplasm  when  within  and  in  contact  with  the 
fluid  endosarc  can  be  mentioned. 

But  this  is  not  the  common  event.  The  rule  is  that  the 
ectosarc-like  investment  at  once  melts  away,  and  the  food 
mass  becomes  slowly  disintegrated.  The  action  is  usually 
strictly  analogous  with  the  disappearance  of  the  pseudopodial 
ectosarc  within  the  endoplasm  of  the  Rhizopod,  the  only  ap¬ 
parent  difference  being  in  the  rather  slower  action  of  the 
infusorial  endosarc. 

Vorticella  and  other  Infusoria  are  in  the  habit  of  amalgamat¬ 
ing  the  food  particles  into  a  mass,  before  allowing  them  to 
enter  the  body-substance,  mingling  with  them  a  mucous 
secretion  by  which  they  become  mutually  adhesive.  In  the 
case  of  Vasicola  annulata ,  however,  the  mass  is  surrounded  by 
the  coagulated  endoplasm,  a  new  envelope  being  produced  for 
every  food-mass  engulfed. 

The  food  consists  of  bacilli,  minute  vegetal  spores,  and  of 
unrecognizable  particles,  occasionally  of  a  diatom,  which  de¬ 
scends  as  a  subspherical  bolus  along  one  lateral  border,  gener¬ 
ally  taking  the  same  course  along  the  side  of  the  body  oppo¬ 
site  to  that  upon  which  the  anal  aperture  opens. 

This  temporary  pocket-like  receptacle  has  the  ability  to 
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eject  its  contents  at  will,  a  power  which  it  not  infrequently 
exercises. 

Tatem,  in  his  description  of  Vasicola  ciliata ,  remarks  that 
reproduction  by  transverse  fission  is  not  rare,  he  having  wit¬ 
nessed  it  upon  several  occasions.  This  is  probably  the  method 
with  Vasicola  annulata ,  as  two-  zooids  are  at.  times  observable 
within  the  same  lorica,  one  extended  in  the  frontal  region, 
the  other  completely  contracted  in  the  posterior  portion.  I 
have  not  seen  the  act  of*  division. 

Like  the  fresh-water  species,  the  brackish-water  form  can 
voluntarily  leave  the  lorica,  to  which  it  is  in  no  way  attached, 
and  become  a  free-swimming  organism.  During  this  phase  of 
its  life,  it  is  remarkably  extensile,  and  somewhat  changeable 
in  shape,  especially  at  the  posterior  extremity. 

The  lorica  varies  in  length  with  age,  often  being  nearly 
three  times  the  length  of  the  enclosed  animalcule,  varying, 
too,  in  its  curvature,  which  is  at  times  conspicuous,  occa¬ 
sionally  being  so  great  that  the  posterior  one-third  becomes 
almost  horizontal,  and  is  then  partly  concealed  beneath  the 
flocculent  matters  to  which  the  Infusorian  prefers  to  attach 
itself. 

The  figure  represents  a  form  in  which  the  lorica  shows 
much  less  curvature  than  usual. 
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A  NEW  DIATOM  FROM  THE  CALIFORNIA  FOSSIL 

DEPOSITS. 

BY  WILLIAM  A.  TERRY. 

(Read  April  5th,  1895.) 

Brunia  Calif  or  nica,  sp.  nov.  Valve,  a  very  large  disc,  belong¬ 
ing  to  Tempere’s  new  genus,  “  Brunia  ,”  but  apparently  much 
larger  than  his  Brunia  Japonica ,  and  without  the  strongly 
marked  border  between  marginal  figures  and  central  portion. 
(Le  Diatomiste.  PI.  IV.  Fig.  4.)  Disc  composed  of  two  mem¬ 
branes;  inner  one  finely  but  irregularly  punctate,  outer  one 
finely  striate,  with  radial  lines,  punctate.  Margin  with  row 
of  pseudo-nodules  or  depressions,  from  each  of  which  extends 
toward  central  portion  of  disc  a  rapidly  diminishing  series  of 
crescentic,  cordate  and  circular  markings.  Varieties  with 
marginal  figures,  alate,  lanceolate,  or  cuspidate  in  form,  rising 
abruptly  between  depressed  portions  of  disc  to  form  rounded 
elevations.  Marginal  figures  apparently  forming  a  third  mem¬ 
brane,  lying  upon,  but  separate  from  disc  membrane.  Disc 
membrane  extending  downward  at  right  angles  from  margin, 
to  form  the  extraordinarily  broad  zonal  band,  which  is  very 
finely  striate  with  hexagonal  markings. 

Habitat — Alhambra  deposit,  California,  and  Floating  Fossil 
of  1889,  Santa  Monica,  California. 

The  species  has  five  or  six  well-marked  varieties,  but  I  prefer 
to  await  the  result  of  future  investigations  before  naming 
them;  more  especially  since  I  have  suspected  that  one  variety, 
which  I  called  nodulosa,  may  be  merely  the  disc,  after  being 
denuded  of  the  membrane  containing  the  marginal  figures. 
Findings,  so  far,  consist  of  fragments  only.  I  have  been 
assisted  in  making  the  foregoing  determination  by  the  observa¬ 
tions  and  advice  of  Dr.  Alfred  C.  Stokes  and  Prof.  C.  Henry 
Kain,  and  I  believe  both  accept  my  conclusions. 

Even  the  common  forms  of  the  California  deposits  being 
mostly  in  fragments,  it  is  not  very  likely  that  so  large  a  disc 
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will  be  found  entire,  especially  as  it  is  so  fragile.  The  speci¬ 
men  containing  these  fragments  was  collected  for  me  at  my 
request  by  Mr.  Murrey  Horne,  of  Alhambra,  California.  The 
stratum  is  quite  thin,  hard  and  compact,  and  contains  the 
fragments  abundantly;  but  they  do  not  occur  in  other  strata 
of  the  deposit,  which  I  believe  is  quite  extensive.  The  other 
species  deposited  with  these  fragments  indicate  to  me  that 
they  were  deposited  on  a  littoral  plain,  and  if  the  species  are 
now  living  I  should  look  for  them  within  the  laminarian  zone. 
I  think  they  grew  in  comparatively  shallow  water  where  they 
were  protected  from  violent  disturbances.  The  Floating 
Fossil  of  1889  from  Santa  Monica  does  not  contain  them  so 
abundantly,  but  has  the  same  varieties,  with  another,  in  which 
the  marginal  figures  are  more  elongated  radially,  and  more 
abruptly  elevated,  forming  a  closely  undulating  outline  when 
viewed  horizontally.  I  have  not  found  a  fragment  containing 
the  entire  breadth  of  the  zonal  band;  but  have  found  very 
broad  fragments  of  both  edges.  I  hope  future  investigations 
will  clear  up  several  points  that  are  still  obscure. 


PROCEEDINGS. 

Meeting  of  January  4TH,  1895. 

The  President,  Mr.  Charles  S.  Shultz,  in  the  chair. 

Twenty-nine  persons  present. 

Dr.  John  Carnrich  was  elected  a  resident  member  of  the 
Society. 

Messrs.  Henry  C.  Bennett  and  Thos.  B.  Briggs  were  ap¬ 
pointed  by  the  chair  tellers  of  the  election  of  officers. 

Mr.  George  William  Kosmak  read  a  paper,  entitled  “  The 
Dermal  Armor  of  the  Sturgeon.”  This  paper  was  illustrated 
by  pen  drawings  and  preparations  of  unusual  excellence,  and 
is  published  in  this  volume  of  the  Journal,  p.  1. 

At  nine  o’clock  p.m.  the  polls  were  declared  closed,  and  the 
following  persons  were  declared  elected  officers  of  the  Society 
for  the  year  1895  : 

President,  Edward  G.  Love. 
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Vice-President,  Frank  D.  Skeel. 

Recording  Secretary,  George  E.  Ashby. 

Corresponding  Secretary,  J.  L.  Zabriskie. 

Treasurer,  James  Walker. 

Librarian,  Ludwig  Riederer. 

Curator,  George  E.  Ashby. 

(  F.  W.  Devoe, 

Auditors,  •<  F.  W.  Leggett, 

(  E.  A.  Schultze. 

Annual  reports  were  presented  by  the  Treasurer,  Curator, 
Librarian,  Corresponding  Secretary,  and  Committee  on  Pub¬ 
lications. 

On  motion  it  was  resolved  that  the  amendments  to  the  by¬ 
laws  proposed  by  the  committee  on  that  matter  be  adopted, 
and  that  five  hundred  copies  of  the  amended  by-laws  be 
printed. 

« 

Meeting  of  January  i8th,  1895. 

The  President,  Dr.  Edward  G.  Love,  in  the  chair. 

Twenty-six  persons  present. 

Dr.  George  W.  Weld  was  elected  a  resident  member  of  the 
Society. 

The  retiring  President,  Mr.  Charles  S.  Shultz,  read  the 
Presidential  Address,  entitled  “  The  Work  of  the  New-York 
Microscopical  Society  during  the  past  year,  with  personal 
reminiscences.”  The  address  was  a  resume  of  the  work  of 
the  Society  as  exemplified  by  its  published  transactions  and 
proceedings,  coupled  with  notices  of  certain  valuable  extem¬ 
poraneous  addresses  which  were  not  available  for  publication, 
and  also  with  certain  personal  references  to  and  commenda¬ 
tions  of  the  workers. 

OBJECTS  EXHIBITED. 

1.  Metallic  cadmium  crystallized;  by  Edw.  G.  Love. 

2.  Alloy  of  gold,  silver  and  copper,  gold  60$,  silver  30$, 
the  crystals  obtained  by  fusion:  by  Edw.  G.  Love. 

3.  Transverse  and  longitudinal  sections  of  bituminous  coal, 
showing  vegetable  structure  and  infiltration  of  silicious  mat¬ 
ter:  by  Edw.  G.  Love. 
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4.  Photomicrographs:  Transverse  section  of  coal;  Longi¬ 
tudinal  section  of  coal;  Foraminifera  from  England;  Shells  of 
Littorina  from  Cruxhaven  ;  Spiracles  of  larva  of  Attacus  cecropia 
L.  :  by  Euw.  G.  Love. 

5.  Red  Snow,  Protococcus ,  collected  on  Mt.  Shasta  in  Sep¬ 
tember,  1892,  and  prepared  by  Prof.  Brewer  of  New  Haven: 
by  George  Blake. 

Mr.  C.  F.  Cox  referred  to  the  communications  made  to  the 
Society  in  1888  by  Mr.  J.  D.  Hyatt,  concerning  the  changes 
of  color  occurring  in  the  cast  skin  of  a  chameleon,  and  spoke 
of  observations  recently  made  by  himself  upon  living  speci¬ 
mens  of  Anolis  principalis ,  the  Florida  lizard,  which  has  been 
for  the  past  two  or  three  years  an  article  of  traffic  and  a  com¬ 
mon  pet  in  this  city.  He  said  it  was  very  easy  to  witness  the 
animal’s  changes  of  color  under  the  piicroscope.  For  this  pur¬ 
pose  the  lizard  must  be  put  in  the  dark  and  kept  quiet  for  a 
while,  during  which  time  the  stage  of  the  microscope  should  be 
covered  with  cloth  and  prepared  for  the  reception  of  the  ani¬ 
mal.  If  it  has  remained  long  enough  undisturbed  it  will  be 
found,  when  brought  to  the  light,  to  have  taken  on  a  brilliant 
green  color.  It  should  be  quickly  placed  under  a  low-power 
objective,  fastened  down  in  some  gentle  manner,  and  illumi¬ 
nated  by  means  of  a  bull’s-eye  condenser.  Thereupon  the  almost 
metallic  green  will  begin  to  show  an  intermixture  of  red,  the 
red  will  deepen  and  the  green  thin  out  until  a  bright  brown  has 
become  the  prevailing  tint;  then  the  red  will  fade  from  the 
brown  and  a  dull  earthy  hue  will  prevail,  which,  under  some 
circumstances,  may  pass  on  to  a  nearly  colorless  gray. 

The  idea  suggested  by  Mr.  Hyatt  that  the  color  change  is 
effected  by  a  raising  and  lowering  of  the  epidermal  scales 
is  not  confirmed  by  observations  upon  this  particular  lizard. 
During  the  whole  process  no  movement  whatever  occurs 
in  the  scales  or  skin.  The  changes  are  entirely  con¬ 
fined  to  the  contents  of  the  large  superficial  cells.*  These 
contents  consist  of  a  sarcode-like  mass  of  colored  plastides, 


*  See  the  statement  of  this  by  Rev.  Samuel  Lockwood,  Ph.D.  This  Journal,  ix.  59. 
(Editor.) 
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some  green  and  some  red.  During  the  process  of  color-change 
these  pigment-bearing  bodies  move  over  and  around  one 
another,  producing  in  the  mass  which  they  compose  the  pecul¬ 
iar  kneading  operation  characteristic  of  active  protoplasm. 
The  final  result  is  as  if  the  plastides  of  one  color  sank  to 
the  interior  of  the  cell  while  those  of  the  other  color  came  to 
the  surface. 

Experiments  were  made  to  test  the  ability  or  disposition  of 
the  lizard  to  adapt  its  hue  to  that  of  the  object  upon  which  it 
was  placed,  but  no  evidence  was  obtained  that  it  possessed 
any  such  power,  or  that  the  color  of  the  object  had  any  influ¬ 
ence  upon  the  animal.  The  conclusion  reached  was  that  the 
bright  green  color  prevailed  when  the  animal  was  in  a  state  of 
nervous  repose,  and  that  the  change  to  the  darker  tints  was 
induced  by  discomfort,  or  excitement, — particularly  by  fear. 

Mr.  Cox  spoke  of  the  habits  of  similar  lizards  observed  by 
him  in  Southern  Europe,  and  suggested  that,  in  view  of  what 
he  had  seen,  the  protection  which  this  color-change  afforded 
the  animal  might  be  a  result  of  the  reflex  nervous  action 
which  he  had  described,— perhaps  in  some  such  manner  as  the 
following:  When  the  lizard  is  in  a  condition  of  contentment 
and  quiet, — lying  for  example  on  or  amongst  congenial  foli¬ 
age, — it  involuntarily  assumes  a  color  which  happens  to  har¬ 
monize  with  that  of  its  environment.  When,  however,  it  is 
alarmed  by  the  approach  of  an  gnemy,  it  instinctively  runs 
back  onto  the  brown  or  reddish  limb,  whereupon  it  quite  as 
involuntarily  takes  on  the  color  of  the  limb.  When  crossing 
the  gray  earth  or  a  bare  stone  wall  in  pursuit  of  its  prey, 
being  then  in  its  most  exposed  position,  and  consequently 
under  the  greatest  possible  excitement,  the  change  in  its  pig¬ 
ment  cells  may  extend  to  the  point  of  entire  obliteration  of 
color,  and  thus  prove  a  benefit  to  it  under  even  the  most  ad¬ 
verse  of  circumstances. 

Dr.  T.  O.  Summers  said  that  in  Florida  it  was  a  very  com¬ 
mon  occurrence  to  see  children  strike  these  creatures  for  the 
purpose  of  making  them  turn  brown. 

Mr.  C.  Van  Brunt  related  his  experience  with  one  of  these 
animals  which  employed  the  folds  of  an  old  felt  hat  as  a  lurk- 
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in g  place  while  watching  for  flies,  and  apparently  making 
nearly  successful  attempts  to  match  its  color  with  that  of  the 
hat. 

Mr.  Kosmak  inquired  if  there  was  any  record  of  any  experi¬ 
ment  with  these  color  changes  after  the  animal  had  been  de¬ 
prived  of  sight,  and  referred  to  the  experiments  of  Cunningham 
of  Birmingham,  England,  who,  by  continuous  reflection  of 
light  on  the  under  white  side  of  the  English  sole,  had  suc¬ 
ceeded  in  causing  the  development  of  brown  pigment  cells  on 
this  white  side  of  the  fish. 


Meeting  of  February  ist,  1895. 

The  President,  Dr.  Edw.  G.  Love,  in  the  chair. 

Twenty-two  persons  present. 

The  following  persons  were  appointed  by  the  chair  delegates 
to  the  council  of  the  Scientific  Alliance  of  New-York:  Charles 
S.  Shultz,  Frank  D.  Skeel. 

The  following  committees  were  appointed  by  the  chair: 

Committee  on  Admissions:  Thos.  S.  Nedham,  Henry  C. 
Bennett,  Geo.  H.  Blake,  Frederick  Kato,  W.  J.  Lloyd. 

Committee  on  Publications:  J.  L.  Zabriskie,  Frank  D. 
Skeel  and  Edw.  G.  Love  (by  election). 

Mr.  E.  A.  Schultze  read  a  paper,  entitled  “  Remarks  on  the 
Diatom,  Triceratium  Zabriskiei  Cunningham.” 

objects  exhibited. 

1.  Crystallized  native  Copper  from  the  Lake  Superior 
region:  by  Frederick  Kato. 

2.  Pollinia  of  Asclepias :  by  E.  G.  Love. 

3.  Section  of  leaf  of  Ficus  elastica  with  cystoliths:  by  E.  G. 
Love. 

4.  Section  of  bark  of  Wild  Cinnamon,  Canella  alba ,  with 
crystals:  by  E.  G.  Love. 

5.  Photomicrographs:  cystoliths  of  Ficus  elastica;  section 
of  bark  of  Canella  ;  sections  of  common  Soap  Bark;  section  of 
leaf  of  Wild  Strawberry;  pollinia  of  Asclepias  :  by  E.  G.  Love, 

6.  Native  Copper  in  Calcite:  by  Geo.  E.  Ashby, 
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7 .  Pyrite  crystals  on  Calcite  crystals  from  Kingsbridge, 
N.  Y.  :  by  Geo.  E.  Ashby. 

8.  Dendrites  in  Semi-Opal  from  Cuba:  by  Geo.  E.  Ashby. 

9.  Fibre  Chamois,  a  new  dress-lining:  by  G.  W.  Kosmak. 

10.  Insects  in  Gum  Copal:  by  F.  W.  Leggett. 

Mr.  Kato  stated  that  his  exhibit  showed  well-defined  octo- 
hedral  crystals  of  native  copper,  this  octohedral  form  not 
being  very  common. 

The  President  explained  with  blackboard  drawings  the 
pollinia  of  Asclepias — the  aggregation  of  the  pollen,  the  action 
of  the  gland  in  attaching  itself  to  visiting  insects,  and  com¬ 
pared  this  with  the  operations  in  the  fertilization  of  certain 
orchids.  He  also  stated  that  without  the  use  of  polarized 
light  his  photomicrographs  of  Canella  bark  would  not  have 
shown  the  presence  of  crystals. 

Mr.  Ashby  said  that  the  dendrites  of  his  exhibit  were  very 
similiar  in  appearance  to  those  of  moss-agates,  but  were  of 
very  different  material. 

Mr.  Kosmak  said  he  found  “Fibre  Chamois”  was  used 
extensively  for  lining  the  present  fashionable  great  sleeves  and 
the  skirts  of  ladies’  dresses,  and  the  prepared  slide  showed 
that  the  material  was  chiefly  wood  pulp,  leading  one  to 
marvel  at  the  high  price  charged  for  this  material  in  the 
market. 

Mr.  Leggett’s  description  of  his  exhibits  of  insects  in  gum 
copal  lead  to  some  discussion: 

Mr.  Ashby  said  that  two  kinds  of  gum  copal  were  common 
in  the  market ;  the  ordinary  hard  gum,  with  the  “  goose-flesh  ” 
surface ;  and  an  inferior  smooth  softer  gum  mixed  in  by  the 
natives  at  the  sources  of  production  for  the  purpose  of 
adulteration.  The  “goose-flesh  ”  surface  of  copal  is  not  due 
to  contact  with  sand,  but  seems  to  be  due  to  some  oxidiza¬ 
tion,  and  contraction  of  the  outer  portions.  A  softened  sur¬ 
face  is  natural  to  many  gums,  and  is  frequently  removed  by 
the  use  of  alkalies. 

Mr.  Kato  said  he  had  a  specimen  of  a  spider  in  copal,  the 
position  of  the  creature  giving  evidence  of  a  severe  struggle 
for  freedom  just  before  death, 
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Mr.  Ashby  remarked  that  spiders  are  not  common  in  copal, 
but  ants  and  small  beetles  are  common,  and  that  he  had  a 
specimen  of  a  small  moth  in  copal,  which  in  its  struggles  had 
left  a  trail  of  a  cloud  of  scales;  and  also  another  specimen 
which  appears  to  be  a  larva  with  a  bubble  in  fluid  contained  in 
the  body. 

Mr.  Walker  said  he  formerly  had  a  specimen  of  copal  with 
a  movable  enclosed  bubble,  but  in  polishing  it  he  unfortu¬ 
nately  cut  too  close  and  ruined  the  cavity.  And  in  answer  to 
a  question  by  Dr.  Skeel  as  to  the  operation  of  polishing  such 
gums,  Mr.  Walker  advised:  cut  with  a  knife  and  file,  smooth 
on  Scotch  stone,  and  polish  with  a  mixture  of  Vienna  lime 
and  alcohol  applied  with  the  finger. 

Dr.  Love  said  he  had  occasion  to  examine  the  fibre  of 
certain  Chinese  silk  garments,  which  appeared  to  be  coated 
with  some  gum  resembling  copal,  and  which  required  caustic 
potash  for  its  removal. 


Meeting  of  February  15TH,  1895. 

The  President,  Dr.  Edw.  G.  Love,  in  the  chair. 

Thirty-two  persons  present. 

Mr.  Charles  F.  Cox  addressed  the  Society  on  “  The  Relation 
of  Aperture  to  the  Determination  of  minute  Structure.” 
This  address  was  illustrated  by  blackboard  drawings,  sixty 
lantern  projections,  and  one  hundred  photomicrographs,  and 
was  discussed  by  the  President,  Prof.  Stratford,  Mr.  F.  W. 
Leggett  and  Rev.  Geo.  E.  F.  Haas. 
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PUBLICATIONS  RECEIVED. 

American  Monthly  Microscopical  Journal:  Vol.  XV.,  No.  n-Vol.  XVI., 
No.  2  (November,  1894-February,  1895). 

The  Microscope:  Vol.  II.,  No.  11-Vol.  III.,  No.  2  (November,  1894-Feb¬ 
ruary,  1895). 

The  Observer:  Vol.  V.,  No.  10— Vol.  VI.,  No.  3  (Octobei,  1894“ March, 

i895)-  . 

Abstract  of  Minutes  of  New  Jersey  State  Microscopical  Society  (1894). 

Bulletin  of  the  Torrey  Botanical  Club:  Vol.  XXI.,  No.  10- Vol.  XXII., 
No.  2  (October,  1894-February,  1895). 

Anthony’s  Photographic  Bulletin:  Vol.  XXV.,  No.  11-Vol.  XXVI.,  No.  3 
(November,  1894-March,  1895). 

Psyche:  Vol.  VII.,  Nos.  224-227  (December,  1894-March,  1895). 

Insect  Life:  Vol.  VII.,  Nos.  1-3  (September-December,  1894). 

Natural  Science  Association  of  Staten  Island,  proceedings:  Vol.  IV.,  Nos. 
10-14  (October,  1894-February,  1895). 

School  of  Mines  Quarterly:  Vol.  XVI.,  No.  1  (November,  1894). 

Cincinnati  Society  of  Natural  History,  Journal:  Vol.  XVII.,  Nos.  2-4  (July, 
1894-January,  1895). 

Franklin  Institute,  Journal:  Vol.  CXXXVIII.,  No.  827-Vol.  CXX.XIX., 
No.  831  (November,  1894-March,  1895). 

Museum  of  Comparative  Zoology,  Bulletin:  Vol.  XXV.,  No.  9-V0I.  XXVI., 
No.  1  (October-December,  1894).  Annual  Report  (1894). 

Academy  of  Natural  Sciences  of  Philadelphia,  Proceedings:  1894,  Part  3. 
California  Academy  of  Sciences,  Proceedings:  Vol.  IV.,  Part  1  (September, 

i894). 

American  Academy  of  Arts  and  Sciences,  Proceedings:  Vol.  XXIX.  (1894). 
Essex  Institute,  Bulletin:  Vol.  XXVI.,  pp.  65-139  (October,  1894). 

Elisha  Mitchell  Scientific  Society,  Journal:  Vol.  XI.,  Part  1  (1894). 
Massachusetts  Horticultural  Society,  Transactions:  1894,  Part  1. 

Chairman’s  Address,  American  Medical  Association;  by  Joseph  Eastman, 
M.D.,  LL.D.  From  the  author  (1894). 

Liste  partielle  des  Diatomees,  Etat  du  Maine,  U.  S.  A.  From  the  author, 
Prof.  A.  B.  Aubert. 

Medical  Society  of  the  District  of  Columbia,  Report  of  Committee  on 
Typhoid  Fever  (June  14,  1894). 

Colorado  Scientific  Society,  Geology  of  the  Sangre  de  Cristo  Range  (1894); 
The  Coatilla  Meteorite  (1895). 

Fracture  of  Thyroid  Cartilage — Recovery  without  Tracheotomy:  from  the 
author,  Thomas  B.  Eastman,  M.D.  (February  2,  1895). 

Minnesota  Academy  of  Natural  Sciences,  Birds  and  Mammals  of  Expedi¬ 
tion  to  Philippine  Islands  (1894). 

Photomicrography:  from  the  author,  Dr.  Henri  Van  Heurck. 

State  University  of  Iowa,  Bahama  Expedition  (January,  1895). 
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Geological  and  Natural  History  Survey  of  Minnesota,  Botanical  Studies, 
Bulletin  No.  g,  Part  5  (March,  1895);  Reports  of  the  Survey,  Botanical 
Series  I.  (December,  1892). 

Cornell  University  Experiment  Station,  Bulletin:  Nos.  73-83  (September- 
December,  1894). 

Michigan  Experiment  Station,  Bulletin:  Nos.  113-117  (October-December, 
1894). 

Alabama  Experiment  Station,  Bulletin:  Nos.  59,  60  (January,  1895). 

Texas  Experiment  Station,  Bulletin:  Nos.  30,  32  (March,  September, 

1894). 

Le  Diatomiste  :  No.  19  (December,  1894). 

Johns  Hopkins  University  Circulars  :  Vol.  XIII.,  No.  114-Vol.  XIV.,  No. 

1 17  (July,  1894-March,  1895). 

The  Brooklyn  Medical  Journal  :  Vol.  VIII.,  No.  12-Vol.  IX.,  No.  3 
(December,  1894-March,  1895). 

The  American  Lancet:  Vol.  XVIII.,  No.  11-Vol.  XIX.,  No.  3  (November, 
1894-March,  1895). 

National  Druggist:  Vol.  XXIV.,  No.  11-Vol.  XXV.,  No.  3  (November, 
1894-March,  1895). 

Universal  Medical  Journal  :  Vol.  IX.  (November,  1894-February,  1895). 
Pacific  Medical  Journal:  Vol.  XXXVII.,  No.  11-Vol.  XXXVIII.,  No.  3 
(November,  1894-March,  1895). 

Revue  Internationale  de  Medecine  :  Vol.  V.,  No.  20-V0I.  VI.,  No.  3  (Oc¬ 
tober,  1894-February,  1895). 

Journal  of  the  Royal  Microscopical  Society  :  1894,  Parts  5,  6  ;  1895, 
Part  1. 

Journal  of  the  Quekett  Microscopical  Club  :  Vol.  V.,  No.  35  (December, 

1894) . 

International  journal  of  Microscopy  and  Natural  Science:  Vol.  IV.,  PaVt 
23,  Vol.  V.,  Part  24  (October,  1894-January,  1895). 

Manchester  Microscopical  Society,  Transactions  and  Report  (1893). 

Scottish  Microscopical  Society,  Proceedings  (1893-94). 

Bristol  Naturalists’  Society,  Proceedings:  Vol.  VII.,  Part  3  (1894). 

The  Naturalist  :  Nos.  232-236  (November,  1894-March,  1895). 

Natural  History  Society  of  New  Brunswick,  Bulletin  :  No.  12  (1894). 
Hamilton  Association,  Journal :  No.  10  (1893-94). 

The  Ottawa  Naturalist:  Vol.  VIII.,  Nos.  8-10  (November,  1894-March, 

1895) . 

Royal  Society  of  South  Australia,  Transactions:  Vol.  XVIII.  (1894). 

The  Victorian  Naturalist  :  Vol.  XI.,  Nos.  6-9  (September-December,  1894). 
Societe  les  Amis  des  Sciences  et  Arts  de  Rochechouart,  Bulletin  :  Vol.  IV., 
Nos.  2,  3  (May-July,  1894). 

Feuille  des  Jeunes  Naturalistes  :  Vol.  XXV.,  Nos.  289-293  (November, 
1894-March,  1895), 

Societe  Beige  de  Microscopie,  Bulletin  :  Vol.  XX.,  No.  io-Vol.  XXI.,  No.  3 
(November,  1894-January,  1895).  Annales  :  Vol.  XVIII.  (1894). 
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Le  Botaniste  :  Vol.  IV.;  No.  3  (January,  1895). 

Academie  Royale  des  Sciences  de  Stockholm,  Memoires  :  Vol.  XIX.,  Nos. 
3,  4  (1893-94). 

Academie  d’Hippone,  Bulletin  :  No.  26  (1893). 

Nuovo  Giornale  Botanico  Italiano  :  Vol.  II.,  No.  1  (January,  1895). 

Societa  Botanica  Italiana,  Bulletin  :  1894,  No.  8-1895,  No.  1. 

La  Notarisia  :  Vol.  IX.,  Nos.  4,  5  (1894). 

Wissenchaftlicher  Club  in  Wien,  Annual  Report  (1895);  Monatsblatter,  Vol. 
XVI.,  Nos.  1-5  (October,  1894-February,  1895);  Ausserordentliche  Beilage, 
Vol.  XVI.,  No.  1  (April,  1894). 

Nassauischen  Verein  ftir  Naturkunde,  Report  (1894). 

Museo  Nacional  de  Montevideo,  Anales  :  Vol.  II.  (1894). 

Societe  Scientifique  du  Chili,  Actes:  Vol.  II.,  No.  4-V0I.  IV.,  No.  4  (Octo¬ 
ber,  1894-January,  1895). 

Instituto  de  Hygiene  de  Santiago,  Revista  :  Vol.  I.,  No.  1  (August,  1894). 
Medicina  Indigena  de  Cuba  y  su  Valor  Historico  ;  from  the  author,  Dr.  D. 
Antonio  de  Gordon  y  de  Acosta  (1894). 

Sociedad  Cientifica  “Antonio  Alzate,”  Memorias  y  Revista:  Vol.  VII., 
No.  n-Vol.  VIII.,  No.  4(1894-95). 


AMERICAN 


Microscopes,  Objectives,  and  Accessories 

MANUFACTURED  BY 


BAUSCH  &  1,0MB  OPTICAL  CO. 


STUDENT  MICROTOME,  $18.00. 


Do  not  fail  to  procure  the  13th  edition  catalogue  (120 
pages),  entirely  revised,  issue  J une,  1 892,  comprising  Variety 
of  new  Apparatus  for  the  Microscopist.  1 1  will  be  mailed 

free  to  any  address  upon  application. 


FACTORY  AND  MAIN  OFFICE:  BRANCH  OFFICE: 


515-543  North  St.  Paul  St., 

ROCHESTER,  N.  Y. 


1 30  Fulton  Street, 

NEW  YORK  CITY, 


P.  O.  Drawer  1033. 


P.  O.  Box  432. 


ESTABLISHED  IN  1853 


JOSEPH  ZENTMAYER, 


ZENTMAYER’S  AMERICAN-CONTINENTAL  STAND 

NEW  YORK  AGENCY, 

MBYROWITZ  BROS., 

Fourth  Avenue  aud  23d  Street. 

WM.  WALES,  Fort  Lee,  N.  J 

SEND  FOR  CATALOGUE, 


PHILADELPHIA, 

PA. 


—MANUFACTURER  OF— 


Micfopcopeg  aijd  EfJicfogcopic&I  ^ppM&feg, 


209  S.  Eleventh  St, 


\ 


i 


/ 

I 


mm 


